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1. Consider the given Routh table, which is used to determine if a control system is stable.
(1) Write the characteristic equation of the control system.

! ' Routh table
(2) By completing the Routh table, obtain the values of parameters q, b, ¢, d, -
and e listed in the Routh table. s 1 2 -1 =2
(3) Determine the roots on the jw-axis of the control system. $$ 1 2 -1 =2
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2. Consider the open-loop system shown in Fig. 1-(a), where T y=z 1 -1 -3 0
3
and f(H)= ‘L'%-i- z . Our goal is to stabilize this system so the closed-loop s 7 8 0 0
2
feedback control will be defined as shown in the block diagram in Fig. 1-(b). s ¢ =21 0 0
1
Assuming f(t)=KPe+KD£I£. s d 0 0 0
dt s e 0 0 0
(1) Find the open-loop transfer function G(s). [+ 4 : 2 %)

(2) Find the closed-loop transfer function M(s) = Y(s)/R(s). [# 4% : 2 %)

(3) Suppose —‘?—:10 and 7=0.2. Find the range of K, and K, in which the closed-loop feedback

control system is stable. [ ¢t % : 3 %)
(4) Find the sensitivity Sy . [3% 3 %]
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Fig. 1-(b)

3. Refer to the signal flow graph (SFG) shown in Fig. 2.
(1) Write the set of algebraic equations that can construct the given SFG. [# 4 : 5 &)

and 4 for the SFG shown in Fig. 2. [#4-: 8 %)

¥,=0

(2) Find the transfer functions %
1

Y, =0 7

Fig. 2

4. Refer to the rotational system shown in Fig. 3.
(1) Write the torque equations of the system.

Cst4r:3 4] 900 g, O g 610)
(2) Draw the state diagram for the rotational | J, \l ) J
system by using a minimum number of 4 g
integrators. [ 4% : 4 4]

(3) Write the state equation from the state  Fig. 3
diagram. [314%- : 4 4]

(4) Find the transfer functions ©,(s)/7(s) and ©,(s)/T(s) for the shown system. [ 4t 4 : 6 4]

LH&




M. 354 BiEB A% 104 252EmtRsHR88
B B ¥ 354
Bkt 2 £ 02 Az% 7O R’

5. TN ARES A REFRAKRE
M fBscakErezgls
=15 AEY
RAREFERSH (4155
Q) FhukErEKEs
B=0 L9+ Pue

Bx1(0) x(0)]=[2 1] KL u®=IOFRFZREF2X482 [H5:54)
6. mAEHIT?HERTINAKLIR - EFF ottt ke BBETH -[3145 1 104])

=200sin 30t
e
a—w:ww- m

k=2x10° Nim 77/ 77/77777 k=1x10° N/m

7. — 18 % ey 48 R o T Aiw - (314 1 10 )
_ K(s+2)
6= 2T ae0sToK

EFKAE¥H -
HRRE KM » disb— A %2 B 450

SBRA —BAATU— MY FEAEL T - (345 110 4]
1252 4y=f(t), £ FWAEKS (D=3 sin(wgt) mV
Fwo = B H I IR AR IEM BB N R0.01mV ¢ M w BT ?

9. — BALEIEIEH A S B O EA  HdeT
SN
)= 05s71

Bdo B A B 1()=10 sin(4t+60°)+ 20 cos(4t+45%
(1) RERBAGOBERE c®) - [+4 5 4]
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AREASAE




